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(57) Abstract: A disk drive unit carrier (1) is adapted to carry a single disk drive unit (2). The carrier (1) includes a temperature 
control device (4) for controlling the temperature of the disk drive unit (2). The temperature control device (4) is preferably in the 
form of an air flow control device (5, 6) for controlling the flow of air across the disk drive unit (2) appropriately according to the 
required temperature for the disk drive unit (2). 
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DISK DRIVE TTNTT 



The present invention relates to a disk drive unit 
carrier, disk drive test apparatus, data storage apparatus, 
5 a method of testing a plurality of disk drive units, and a 
method of operating a plurality of disk drive units. 

During manufacture of disk drive units, it is 
necessary to test the disk drive units to ensure that they 

10 meet the required specification. As part of the testing 
operation, it is necessary to control the temperature of 
the disk drive units. The temperature of the disk drive 
units is varied across a wide range during testing. In one 
of the applicant's own known testing apparatus, the 

15 temperature of plural disk drive units is controlled by 

using cooling or heating air which is common to all of the 
disk drive units. 



2 0 disk drive unit to be within a predetermined range during 
normal operation of the disk drive unit, i.e. when the disk 
drive unit is in normal use by an end user. It is common 
practice in computers to provide a cooling fan which draws 
in air and causes the cooling air to flow over components 

25 within the computer including particularly the CPU, in 
order to keep down the temperature of the components. 
However, this provides a crude cooling mechanism and does 
not provide for separate control of the temperature of the 
individual components of the computer and particularly the 

30 disk drive unit. 

According to a first aspect of the present invention, 
there is provided a disk drive unit carrier for receiving a 
disk drive unit, the carrier being adapted to carry a 
35 single disk drive unit and comprising a temperature control 
device for controlling the temperature of a disk drive unit 



It is also desirable to maintain the temperature of a 
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received in the carrier to be at a predetermined 
temperature during operation of the disk drive unit. 

The carrier enables the temperature of a disk drive 
5 unit in the carrier to be controlled to be at a 

predetermined temperature during operation of the disk 
drive unit. It will be understood that, in practice, the 
temperature will be controlled to be within certain limits 
of a predetermined temperature and the phrase 

10 "predetermined temperature" shall be construed accordingly. 
If the disk drive unit carrier is used to receive a disk 
drive unit during testing of the disk drive unit as part of 
the manufacturing process, as will be discussed further 
below the carrier can be located with other similar 

15 carriers each carrying their own respective disk drive 
units. In that case, the present invention allows the 
temperature of individual disk drive units to be controlled 
independently. This in turn means that different disk 
drive units can be at different temperatures at the same 

20 time, which is advantageous in that it allows for fully 
independent testing of the disk drive units including 
insertion and removal of the disk drive units into 
respective carriers. Moreover, the various disk drive 
units can be supplied with power at different levels, which 

25 in the prior art apparatus would inevitably mean that the 
different disk drive units would normally be at different 
temperatures; in contrast, with carriers of the present 
invention, the temperatures of disk drive units operating 
at different power levels can be maintained to be the same 

30 if desired. 

The temperature control device in a preferred 
embodiment comprises an air flow control device for causing 
air to flow across a disk drive unit received in the 
35 carrier. As will be discussed further below, the air can 
be for cooling or warming the disk drive unit and/or for 
keeping the temperature of the disk drive unit constant. 
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The carrier may comprise a heat exchanger for 
selectively receiving and cooling at least a portion of the 
air that has passed over a disk drive unit received in the 
5 carrier thereby to provide chilled air, the air flow 

control device being selectively operable to cause air to 
recirculate directly across a disk drive unit received in 
the carrier, or to cause at least a portion of the air that 
has passed over a disk drive unit received in the carrier 
10 to pass through the heat exchanger to provide chilled air 
and to cause said chilled air to flow across a disk drive 
unit received in the carrier, or to cause a mixture of 
directly recirculated air and chilled air to flow across a 
disk drive unit received in the carrier. 

15 

The air flow control device may be selectively 
operable to cause air to recirculate across a disk drive 
unit received in the carrier, or to cause fresh air from 
outside the carrier to flow across a disk drive unit 
20 received in the carrier, or to cause a mixture of 

recirculated air and fresh air from outside the carrier to 
flow across a disk drive unit received in the carrier. 

Typically, causing air to recirculate across a disk 
25 drive unit will cause the temperature of the disk drive 
unit to rise until heat loss from the carrier matches the 
power consumption of the disk drive unit. Fresh air will 
normally be at a temperature which is lower than the 
temperature of the disk drive unit and thus will tend to 
3 0 cool the disk drive unit. Otherwise, a heat exchanger can 
be used to provide chilled air. The air flow means can be 
operated to cause a mixture of recirculated air and fresh 
or chilled air to flow across the disk drive unit, allowing 
for intermediate temperatures to be obtained and 
35 maintained. 
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In a preferred embodiment, the air flow control device 
comprises a baffle which is selectively movable. 



5 movement of the baffle. 

The carrier may comprise a selectively operable heater 
in the air flow path to a disk drive unit received in the 
carrier for selectively heating air prior to said air 
10 flowing across a disk drive unit received in the carrier. 
This allows the temperature of the disk drive unit to be 
raised or to be raised more quickly than otherwise. 

In one embodiment, the disk drive unit carrier is a 
15 disk drive unit test carrier for receiving a disk drive 
unit during testing of the disk drive unit. 

In accordance with a second aspect of the present 
invention, there is provided disk drive unit test apparatus 

20 for receiving a plurality of disk drive units, the test 
apparatus comprising a plurality of carriers as described 
above each for receiving a respective disk drive unit to 
allow the temperature of the respective disk drive units to 
be independently controlled during testing of the disk 

25 drive units . 

As mentioned briefly above, such test apparatus allows 
plural disk drive units to be tested independently of each 
other as part of the manufacturing process, with 
30 independent control of the temperature of each of the disk 
drive units being possible. This provides a flexibility 
during testing that has not previously been available. 

According to another aspect of the present invention, 
35 there is provided data storage apparatus, the apparatus 

comprising a plurality of carriers as described above each 
for receiving a respective disk drive unit to allow the 



A servo control may be provided for controlling 
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temperature of the respective disk drive units to be 
independently controlled during operation of the disk drive 
units . 



plural disk drive units in data storage apparatus provides 
effectively complete control over the temperature of the 
individual disk drive units in use in the data storage 
apparatus. This in turn means that the disk drive units 

10 are each likely to be performing within a specified safe 
temperature range, which makes the performance of the data 
storage apparatus as a whole more reliable. In contrast, 
in the prior art where there is only a single temperature 
control which is common to all of the plural disk drive 

15 units, the temperature of an individual disk drive unit can 
deviate outside the safe temperature range; as well as 
making that individual disk drive unit less reliable or 
even likely to fail, this also means that the temperature 
of the other disk drive units can be affected. These 

20 problems are overcome with data storage apparatus according 
to the present invention. 

Each of the apparatus described above may comprise a 
controller for independent control of the temperature 
25 control devices of the disk drive unit carriers. 

According to another aspect of the present invention, 
there is provided a method of testing a plurality of disk 
drive units, wherein the temperature of each of the disk 
30 drive units is independently controlled during testing of 
the disk drive units. 

In a preferred embodiment, the method comprises the 
step of controlling a flew of air across each of the disk 
35 drive units independently thereby to independently control 
the temperature of each of the disk drive units. 



5 



Having independent control of the temperature of 
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The method may comprise the step of, independently for 
each disk drive unit, controlling the flow of air across 
the disk drive unit to cause air to recirculate directly 
across the disk drive unit, or to cause chilled air 
obtained by passing at least a portion of the air that has 
passed over the disk drive unit through a heat exchanger to 
flow across the disk drive unit, or to cause a mixture of 
directly recirculating air and chilled air to flow across 
the disk drive unit. 

The method may comprise the step of, independently for 
each disk drive unit, controlling the flow of air across 
the disk drive unit to cause air to recirculate across the 
disk drive unit, or to cause fresh air to flow across the 
disk drive unit, or to cause a mixture of recirculated air 
and fresh air to flow across the disk drive unit. 

According to yet another aspect of the present 
invention, there is provided a method of operating a 
plurality of disk drive units, wherein the temperature of 
each of the disk drive units is independently controlled 
during operation of the disk drive units. 

Preferably, the method comprises the step of 
controlling a flow of air across each of the disk drive 
units independently thereby to independently control the 
temperature of each of the disk drive units. 

In an embodiment, the method may comprise the step of, 
independently for each disk drive unit, controlling the 
flow of air across the disk drive unit to cause air to 
recirculate directly across the disk drive unit, or to 
cause chilled air obtained by passing at least a portion of 
the air that has passed over the disk drive unit through a 
heat exchanger to flow across the disk drive unit, or to 
cause a mixture of directly recirculating air and chilled 
air to flow across the disk drive unit. 



WO 01/41148 



PCT/GB00/04466 



-7- 



In another embodiment, the method comprises the step 
of, independently for each disk drive unit, controlling the 
flow of air across the disk drive unit to cause air to 
5 recirculate across the disk drive unit, or to cause fresh 
air to flow across the disk drive unit, or to cause a 
mixture of recirculated air and fresh air to flow across 
the disk drive unit . 

10 An embodiment of the present invention will now be 

described by way of example with reference to the 
accompanying drawings, in which: 

Fig. 1 is a perspective view, partly in phantom and 
15 with parts removed for clarity, of an example of a carrier 
for a disk drive unit in accordance with an aspect of the 
pre sent invent ion ; 

Fig. 2 is a perspective view of the carrier of Figure 
20 1, partly in phantom and with parts removed for clarity, in 
air recirculation mode; 

Fig. 3 is a perspective view of the carrier of Figures 
1 and 2, partly in phantom and with parts removed for 
25 clarity, in chilled air mode; 

Fig. 4 is a perspective view of a fan suitable for the 
carrier of Figures 1 to 3 ; and, 

30 Fig. 5 is a perspective view, partly in phantom, of a 

second example of a carrier for a disk drive unit in 
accordance with an aspect of the present invention. 

In Figure 1, there is shown a perspective view, partly 
35 in phantom, of an example of a disk drive unit carrier 1 
according to the present invention. The carrier 1 is of 
box-like construction generally of rectangular section. A 
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disk drive unit 2 is received in a. front portion of the 
carrier 1. The carrier 1 has a door 3 at the front which 
can be opened or removed to allow a disk drive unit 2 to be 
inserted into or removed from the carrier l. The disk 
5 drive unit 2 will typically be a complete unit having one 
or more rotatable magnetic disks on which data can be 
stored, one or more read/write heads mounted on one or more 
read/write arms, at least one motor for moving the arm or 
arms, and appropriate internal electrical connections. 
10 Electrical connections for supply of power and control 

signals to and from the disk drive unit 2 are provided but 
are not shown in the drawings for reasons of clarity. 



15 control device 4 for controlling the temperature of the 
disk drive unit 2 to be at a predetermined temperature 
during operation of the disk drive unit 2. "Operation" of 
the disk drive unit 2 includes operation during testing of 
the disk drive unit 2 and also operation of the disk drive 

2 0 unit 2 during normal use by an end user. A dividing wall 
21 is provided between the front and the rear of the 
carrier 1, the dividing wall 21 having through openings 2 0 
at its lowermost edge and not extending quite to full 
height in the carrier 1. 



In the example shown, the temperature control device 4 
includes a centrifugal fan 5 which rotates about a vertical 
axis in the orientation shown in the drawings and a baffle 
6 for directing flow of air appropriately. The baffle 6 is 

30 in the form of an upstanding semi-circular wall which can 
be pivoted about a vertical axis by a motor 8. The 
centrifugal fan 5, which is also shown in Figure 4, is 
contained within a generally circular housing 10 which 
directs the air flow exiting the fan 5 towards the disk 

35 drive unit 2. The housing 10 has an air inlet 11 to the 
fan 5 at the centre of its lower side and a generally 



The rear of the carrier 1 includes a temperature 



25 



• 
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tangential air outlet 12 at its upper side and directed 
towards the disk drive unit 2 . 

Two portions of a side wall 15 of the carrier 1 are 
5 absent towards the rear of the carrier 1 to provide two 
adjacent openings 16,17 in the side wall 15 at a position 
near the fan 5. The side wall 15 has a short wall portion 
7 between the openings 16,17 which is directed generally 
inwardly of the carrier 1 towards the fan 5 . A heat 
10 exchanger 18 is fixed to the carrier 1 over the openings 

16,17 in the side wall 15 so that air exiting the carrier 1 
through the front opening 16 passes through the heat 
exchanger 18, where the air is cooled, and back into the 
carrier 1 via the rear opening 17. 



Referring now to Figure 2, which shows the temperature 
control device 4 configured to cause air simply to be 
recirculated around the disk drive unit 2, it will be seen 
that the semi-circular baffle 6 has been rotated by the 
20 baffle motor 8 to span the gap between the inwardly facing 
wall portion 7 and the opposite side wall 19 of the carrier 

1 and to be in a position to close off the air intake path 
to the inlet 11 to the fan 5 from the rear opening 17 in 
the side wall 15. The rotating centrifugal fan 5 thus 

25 forces air out of the outlet 12 of the fan housing 10 over 
the top of the dividing wall 21 and over the top of the 
disk drive unit 2 towards the front of the carrier 1. The 
door 3 of the carrier 1 then directs the air across the 
front of the disk drive unit 2. The air is then directed 

3 0 by the floor 13 of the carrier 1 under the disk drive unit 

2 back through the openings 20 in the dividing wall 21 
between the disk drive unit 2 and the temperature control 
device 4, and directly towards the inlet 11 of the fan 
housing 10 to the fan 5. Air is then drawn up again by the 

35 fan 5 to pass back over the top of the disk drive unit 2. 

Air cannot exhaust through the front opening 16 because the 



15 
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closed rear opening 17 prevents air passing through the 
heat exchanger 18. 

Referring now to Figure 3, the temperature control 
5 device 4 is shown in an air chill configuration. In this 
configuration, the baffle motor 8 has rotated the baffle 6 
through 180° around the fan housing 10 in order to expose 
the fan inlet 11 to the air intake path from the rear 
opening 17 in the side wall 15 of the carrier 1. In this 

10 configuration, air that has passed over and under the disk 
drive unit 2 and through the openings 20 is directed by the 
baffle 6 through the front opening 16 in the side wall 15 
to be chilled by being drawn through the heat exchanger 18 
by the. fan 5. The chilled air then passes in through the 

15 rear opening 17 in the side wall 15 and into the fan 5 to 
again be forced to flow over the top, down the front, and 
under the disk drive unit 2. As will be understood, in 
this configuration, the baffle 6 prevents the air that 
flows out from under the disk drive unit 2 from passing 

20 directly back to the fan inlet 11. On the contrary, in 
this configuration, the air flow exiting from under the 
disk drive unit 2 is directed towards the front opening 16 
in the side wall 15 and through the heat exchanger 18 to 
the rear opening 17 in the side wall 15. 



As will be appreciated, when air is caused simply to 
recirculate around the disk drive unit 2 as in the 
configuration shown in Figure 2, the temperature of the 
disk drive unit 2 will rise until the heat loss through the 

3 0 carrier 1 substantially matches the power consumption of 

the disk drive unit 2. This provides for rapid heating of 
the disk drive unit 2 . This is particularly advantageous 
when testing of the disk drive unit 2 at higher 
temperatures is required as it allows those higher 

3 5 temperatures to be achieved more quickly, allowing for a 
fast throughput of disk drive units 2 during testing. In 
the preferred embodiment shown in the drawings, an 



25 
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electrical heater 14 i:3 provided in the air flow path from 
the outlet 12 to the disk drive unit 2 to be selectively- 
operated to heat the air, thereby to achieve more rapid 
warming of the disk drive unit 2 if required. 

When the carrier 1 is operating in the chilled air 
mode shown in Figure 3, chilled air is caused to flow over 
the disk drive unit 2, thereby allowing the disk drive unit 
2 to be cooled as necessary. Use of chilled air allows 
more rapid cooling of the disk drive unit 2 to be achieved. 

By appropriate positioning of the baffle 6 between the 
extreme positions shown in Figures 2 and 3, a mix of 
chilled air and directly recirculated air can be caused to 
flow across the disk drive unit 2, the mix being in any 
desired proportion. The baffle 6 can therefore be 
positioned to achieve and maintain the temperature of the 
disk drive unit 2 at a predetermined level. 

A second example of a carrier l according to the 
present invention is shown in Figure 5. In the drawing and 
description of this second example, the same reference 
numerals are used to denote the same or corresponding parts 
as in the first example of the carrier 1 described above 
and a detailed description of the common parts will not be 
given here. The second example of the carrier 1 differs 
from the first example in that no heat exchanger 18 is 
provided over the front and rear openings 16,17 in the side 
wall 15 of the carrier 1. On the contrary, in the second 
example, a flap 3 0 is hingedly fixed over the front opening 
16. The flap 30 can be operated by a motor (not shown) or 
can simply be freely hinged to open the front opening 16, 
so as to allow air that has passed over the disk drive unit 
2 to exhaust out of the carrier 1, or to close the front 
opening 16 to cause air to be recirculated directly back to 
the fan 5. The rear opening 17 is simply a fresh air 
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intake through which fresh air can selectively pass into 
the carrier 1 from outside. 

Thus, for operation of the second example in the fresh 
air mode, the baffle 6 is moved to open the rear opening 17 
to allow fresh air to enter the carrier 1, it being 
understood that fresh air from outside the carrier 1 is 
typically much cooler than the operating disk drive unit 2. 
At the same time, the flap 3 0 over the front opening 16 is 
opened to allow warmed air that has passed over the disk 
drive unit 2 to pass out of the carrier 1. In the air 
recirculation mode, the baffle 6 is moved to close the rear 
opening 17 and the flap 3 0 is moved to close the front 
opening 16 so that air that has passed over the disk drive 
unit 2 passes directly back to the fan 5. A mix of 
circulated and fresh air can be caused to pass over the 
disk drive unit 2 by appropriate positioning of the baffle 
6 and the flap 30. 

In either example described above, operation of the 
baffle motor 8 can be under servo control. Control of 
movement of the baffle 6 and the flap 3 0 (if provided) and 
operation of the heater 14 can be made under appropriate 
software running on a suitable computer. One or more 
temperature sensors may be provided to monitor the 
temperature of the disk drive unit 2 and to provide one or 
more control signals to the servo control. 

It will be appreciated that the air flow arrangements 
shown in the drawings are examples only and that 
alternative arrangements for air flow over the disk drive 
unit 2 are possible. For example, air could be caused to 
flow in the same direction over the. top of and under the 
disk drive unit 2 and can be returned to the fan 5 along 
one or both long sides of the disk drive unit 2. This 
arrangement may be advantageous where cables are connected 
to the rear of the disk drive unit 2 as such cables may 
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otherwise affect the air flow characteristics, though it 
may result in the carrier 1 being slightly wider than 
otherwise thereby requiring additional space for location 
of the carrier 1 . 

Each of the carriers 1 described above can be used to 
control the temperature of a disk drive unit 2 during 
testing of the disk drive unit 2 as part of the normal 
manufacturing process of the disk drive unit 2. Each of 
the carriers 2 can also be used to control the temperature 
of the disk drive unit 2 during normal operation of the 
disk drive unit 2 by an end user. 

A plurality of carriers 1 can be incorporated in or 
assembled into disk drive unit test apparatus, such as for 
example a test rack. In this way, plural disk drive units 
can be tested independently of each other, with independent 
control of the temperature of each of the disk drive units 
2 taking place. This allows individual disk drive units 2 
to be moved into and out of the test apparatus without 
affecting the testing of other disk drive units 2 in the 
apparatus, a feature which has not been available 
previously. The temperature of individual disk drive units 
2 in the test apparatus can be markedly different from the 
temperature of other disk drive units 2 in the apparatus. 
The temperature of each of the disk drive units 2 can be 
controlled to be at a predetermined level, which may or may 
not be the same for all of the disk drive units 2, 
regardless of the power consumption of the individual disk 
drive units 2 . 

In addition to use in controlling the temperature of 
disk drive units 2 during testing, each of the carriers 1 
described above can be used to control the temperature of a 
disk drive unit 2 when used by an end user as a data 
storage product. Similarly, plural carriers 1 can be 
incorporated in or assembled together to form data storage 
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apparatus having plural disk drive units, which may be 
independently operable, the temperature of each of which 
can be independently controlled. By making the individual 
disk drive units 2 in such data storage apparatus 
5 completely independent of each other, operation of the disk 
drive units 2 in the data storage apparatus can be 
effectively completely unaffected when individual disk 
drive units 2 are removed for maintenance or replacement, 
for example, or if one of the disk drive units 2 overheats 
10 or fails to operate for some reason. 

The carriers 1 can be simply mass manufactured at 
relatively low cost. The carrier 1 is effectively modular 
in that multiple carriers 1 can be built up together 
15 without affecting the operation of other carriers 1. 

In a particular example, the temperature of the disk 
drive unit 2 can be controlled to be within ±l°C of the 
target temperature in the range of ambient +3°C to 70 °C. 

2 0 The maximum rate of increase of temperature which is 

achievable can be of the order of +6°C per minute and the 
maximum rate of lowering of temperature can be of the order 
of 2°C per minute. 

25 It is preferred that the air flow over the disk drive 

unit 2 be at a relatively high rate as this ensures that 
the temperature of the disk drive unit 2 is less sensitive 
to changes in air velocity or heat output of the disk drive 
unit 2. Furthermore, high air flow rates give good heat 

30 transfer rates to and from the disk drive unit 2. 

An embodiment of the present invention has been 
described with particular reference to the examples 
illustrated. However, it will be appreciated that 

3 5 variations and modifications may be made to the examples 

described within the scope of the present invention. 
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1. A disk drive unit carrier for receiving a disk drive 
unit, the carrier being adapted to carry a single disk 
drive unit and comprising a temperature control device for 
controlling the temperature of a disk drive unit received 
in the carrier to be at a predetermined temperature during 
operation of the disk drive unit. 

2. A carrier according to claim 1, wherein the 
temperature control device comprises an air flow control 
device for causing air to flow across a disk drive unit 
received in the carrier. 

3. A carrier according to claim 2, and comprising a heat 
exchanger for selectively receiving and cooling at least a 
portion of the air that has passed over a disk drive unit 
received in the carrier thereby to provide chilled air, 
wherein the air flow control device is selectively operable 
to cause air to recirculate directly across a disk drive 
unit received in the carrier, or to cause at least a 
portion of the air that has passed over a disk drive unit 
received in the carrier to pass through the heat exchanger 
to provide chilled air and to cause said chilled air to 
flow across a disk drive unit received in the carrier, or 
to cause a mixture of directly recirculated air and chilled 
air to flow across a disk drive unit received in the 
carrier. 

4. A carrier according to 2, wherein the air flow control 
device is selectively operable to cause air to recirculate 
across a disk drive unit received in the carrier, or to 
cause fresh air from outside the carrier to flow across a 
disk drive unit received in the carrier, or to cause a 
mixture of recirculated air and fresh air from outside the 
carrier to flow across a disk drive unit received in the 
carrier . 
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5. A carrier according to claim 3 or claim 4, wherein the 
air flow control device comprises a baffle which is 
selectively movable. 

5 

6. A carrier according to claim 5, comprising a servo 
control for controlling movement of the baffle. 

7. A carrier according to any of claims 2 to 6, 

10 comprising a selectively operable heater in the air flow 
path to a disk drive unit received in the carrier for 
selectively heating air prior to said air flowing across a 
disk drive unit received in the carrier. 

15 8. A carrier according to any of claims 1 to 7 , wherein 
the disk drive unit carrier is a disk drive unit test 
carrier for receiving a disk drive unit during testing of 
the disk drive unit. 

20 9. Disk drive unit test apparatus for receiving a 
plurality of disk drive units; the test apparatus 
comprising a plurality of carriers according to any of 
claims 1 to 8 each for receiving a respective disk drive 
unit to allow the temperature of the respective disk drive 

25 units to be independently controlled during testing of the 
disk drive units . 

10. Data storage apparatus, the apparatus comprising a 
plurality of carriers according to any of claims 1 to 8 
30 each for receiving a respective disk drive unit to allow 
the temperature of the respective disk drive units to be 
independently controlled during operation of the disk drive 
units . 

35 11. Apparatus according to claim 9 or claim 10, comprising 
a controller for independent control of the temperature 
control devices of the disk drive unit carriers. 
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12. A method of testing a plurality of disk drive units, 
wherein the temperature of each of the disk drive units is 
independently controlled during testing of the disk drive 
units . 

13. A method according to claim 12, comprising the step of 
controlling a flow of air across each of the disk drive 
units independently thereby to independently control the 
temperature of each of the disk drive units. 

14. A method according to claim 13, comprising the step 
of, independently for each disk drive unit, controlling the 
flow of air across the disk drive unit to cause air to 
recirculate directly across the disk drive unit, or to 
cause chilled air obtained by passing at least a portion of 
the air that has passed over the disk drive unit through a 
heat exchanger to flow across the disk drive unit, or to 
cause a mixture of directly recirculating air and chilled 
air to flow across the disk drive unit. 

15. A method according to claim 13, comprising the step 
of, independently for each disk drive unit, controlling the 
flow of air across the disk drive unit to cause air to 
recirculate across the disk drive unit, or to cause fresh 
air to flow across the disk drive unit, or to cause a 
mixture of recirculated air and fresh air to flow across 
the disk drive unit. 

16. A method of operating a plurality of disk drive units, 
wherein the temperature of each of the disk drive units is 
independently controlled during operation of the disk drive 
units . 

17. A method according to claim 16, comprising the step of 
controlling a flow of air across each of the disk drive 
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units independently thereby to independently control the 
temperature of each of the disk drive units . 

18. A method according to claim 17, comprising the step 
of, independently for each disk drive unit, controlling the 
flow of air across the disk drive unit to cause air to 
recirculate directly across the disk drive unit, or to 
cause chilled air obtained by passing at least a portion of 
the air that has passed over the disk drive unit through a 
heat exchanger to flow across the disk drive unit, or to 
cause a mixture of directly recirculating air and chilled 
air to flow across the disk drive unit. 

19. A method according to claim 17, comprising the step 
of, independently for each disk drive unit, controlling the 
flow of air across the disk drive unit to cause air to 
recirculate across the disk drive unit, or to cause fresh 
air to flow across the disk drive unit, or to cause a 
mixture of recirculated air and fresh air to flow across 
the disk drive unit . 
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